Association of heat-shock protein 70 with lipid rafts is required for Japanese encephalitis virus infection in Huh7 cells.
Japanese encephalitis virus (JEV) is an enveloped flavivirus and the most common agent of viral encephalitis. It enters cells through receptor-mediated endocytosis and low pH-triggered membrane fusion. Although lipid rafts, cholesterol-enriched lipid-ordered membrane domains, have been shown to participate in JEV entry, the mechanisms of the early events of JEV infection, including the cellular receptors of JEV, remain largely unknown. In the current study, it was demonstrated that heat-shock protein 70 (HSP70), rather than other members of the HSP70 family, was required for JEV entry into a human cell line. Cell-surface expression of HSP70 and a direct interaction between JEV envelope (E) protein and HSP70 were observed. Biochemical fractionation showed that HSP70 clearly migrated into the raft fraction after virus infection and co-fractioned with E protein. Depletion of cholesterol shifted the E protein and HSP70 to a non-raft membrane and decreased JEV entry without affecting virus binding to host cells. Notably, recruitment of HSP70 into lipid rafts was required for activation of the phosphoinositide 3-kinase/Akt signalling pathway in the early stage of JEV infection. These results indicate that lipid rafts facilitate JEV entry, possibly by providing a convenient platform to concentrate JEV and its receptors on the host-cell membrane.